Abstract: What is a "local" food chain as opposed to a "global" chain? Are local food chains more sustainable than global chains? In the context of market globalization and the proliferation of local alternatives, these questions have taken on a new aspect, which has been addressed by the GLAMUR (Global and Local food chain Assessment: a Multidimensional performance-based approach) project. Using an analysis of three archetypal wine chains in the south of France, and considering food chains as embedded social constructions, we will first attempt to objectivize which aspects of wine are local, and which are global, using a multidimensional analytical approach. As local vs. global characteristics seem to be strategic assets or constraints, and not structural components, we will then outline an evaluative approach to wine chain sustainability by valuing qualitative indicators to be scored and benchmarked by experts. We will discuss our findings from a scientific and operational perspective by highlighting how a local vs. global approach produces new sustainability issues and practical solutions. Nevertheless, as concrete chains often mix global and local characteristics, further research must be done in order to assess how this combination may be sustainable for different types of actors, depending on their values, capacities, networks and constraints.
Introduction
The distinction between "local" and "global" has emerged as a hot topic of debate in food sectors, in relation to the challenges of sustainability. "Local food," "local food systems" and "local food chains" have been promoted by social movements that criticize the globalization of food [1] [2] [3] . The notion of "localness" has now been appropriated by new entrants, including global players such as supermarkets and policy makers [4] . As it is drawn into a wider social arena, the distinction between "what is global" and "what is local" has become less and less obvious, reflecting the complexity of the concrete food economy and the diversity of judgments among its actors [5] . The GLAMUR European FP7 research project was launched in order to clarify this issue and to propose assessment tools for local vs. global food chains. The objective of this article is to address this local vs. global issue in the case of the wine industry through the multidisciplinary approach that was adopted in the GLAMUR project. The GLAMUR project evaluated 39 cases of local, intermediate or global supply chains across different commodities and countries, including the wine chains presented in this article. Covering environmental, economic, social, health and ethical sustainability dimensions, GLAMUR highlighted the need to complete "hard" methodologies, such as Life Cycle Analysis, through "soft" methodologies which are often more able to identify critical issues, trade-offs and best practices (For details on the GLAMUR approach, see Brunori et al. in this special issue of Sustainability.). In this article we combined the GLAMUR approach with an economic sociology theoretical framework. We will argue that the attempt to objectivize the local and global dimensions of wine chains cannot be achieved by a descriptive and analytical approach, and must therefore be complemented by a more interpretative and evaluative approach to embedded food systems.
The wine industry can be seen as an archetypical example of a case where many dimensions of both local and global contexts are combined, institutionalized, and debated. Since Antiquity, wine has been an essential component of the domestic consumption of local communities in the Mediterranean area, and, at the same time, a key commodity in long-distance trade [6] . From early on, the local and global dimensions of wine were linked with quality [7] : while basic wine was locally drunk and exported all over Europe to "nourish" soldiers and workers (from Roman soldiers to the workers of the industrialization period), prestigious wines ("fine wines") were sought and distinguished according to their place of origin (or terroirs) by the aristocracy, the bourgeoisie and the new upper class [8] . In a broader context, scientific literature has identified at least five aspects of the local vs. global issue that have played a role in the evolution of the wine industry:
(i) The geographical distance between the production and the consumption of wine was the focus of intense debate among French geographers in the early 20th century, specifically regarding the issue of how vineyard location was influenced by suitable local natural conditions or by geographical distance from cities, consumers or harbors [9, 10] . Local/domestic wines and exported/global wines were thus distinguished from each other early on, demonstrating how different chains resulted in diverse, more or less specialized, kinds of vineyards [11, 12] . Research into the spatial determination of vineyards and wine markets has been relaunched in recent years, exploring, for example, the new geography of wine tourism [13, 14] . (ii) The literature has also focused on relational proximity, contrasting face-to-face relations between wine producers and consumers with the impersonal purchase of wine in a supermarket [15] .
A global wine appears as an "anonymous" wine in such an approach, while a local wine references interpersonal relations [16] , "cognitive proximity" [17] and reflexive activity between producers and consumers [18] . The number of intermediaries along the chain could thus be an indicator of relational proximity, and labels such as trademarks or official quality marks can be justified by the need for trust in global wine markets, to offset the lack of personal ties [19] . (iii) Further, as wine quality is very sensitive to local conditions such as soil and climate, local/specific resources are thought of and discussed as a key criterion of wine quality, as opposed to global/substitutable resources such as international vine varieties and wine-making technologies [20] . The nature of the resources which are integrated in the production processes, including knowledge, can thus help to distinguish what is local or global about wines for both the local and the global market. Many scholars have analyzed the local determinism of quality in an attempt to objectivize the terroir [21, 22] , a notion proceeding from the history of wine production. Terroir refers not only to "natural" local resources and agronomic practices, but also to local knowledge, culture and history [23, 24] . (iv) The way supply chain actors shape and promote the wine identity with regard to the area of production (whether it is called terroir or not) has been the object of a great deal of research in geography, economics and sociology, above and beyond the incorporation of local resources into production [7, 25, 26] . Some of these studies focus on how final consumers recognize-and will pay for-local vs. global attributes of wine quality, such as geographical name, image, narrative or intrinsic characteristics [27] . Other research shows the complex process of wine qualification involving technical, economic and social interactions between many actors along the chain, and not only marketing strategies responding to consumers' preferences [28] . Wine is an archetypical example of a market where origin plays a significant role, and where Geographical Indications are used to protect "local identity" and other public goods in the global market [20] . (v) The local vs. global nature of wine chains also results from "who controls the chain," i.e., local or global governance. Wine producers and their local organizations (associations, cooperatives, or trade unions) play an important role in the wine industry, particularly by controlling Geographical Indications or promoting wine routes [12] . Nevertheless, big companies, international investors, wholesalers and supermarkets have strengthened their market power in many countries, and have come into competition or conflict with wine producers [29] . The opposition between local and global governance has been studied for many wines, including Champagne, Porto, Western Cape and Mendoza [30] [31] [32] [33] .
Five aspects of local vs. global have therefore been studied in the wine industry: the geographical distance between consumption and production, the number of intermediaries, the nature of incorporated resources, the product identity built along the chain, and the level of governance. What, however, is local or global about wine in the end? Can we develop a composite view based on the combination of these five analytical aspects? Following the GLAMUR approach, we will suggest that the clarification and the objectivization of this question cannot simply rely on a descriptive analysis of these "structural" aspects of wine chains. We need to move to a consequentialist approach, and assess how the local and global dimensions of wine chains are considered in regards to their impact on sustainability.
In the second section of the paper, we will present our method for describing and assessing three different types of wine chains: "local," "global" and "local in global." These chains start in the Languedoc wine region in the south of France and have been evaluated in regards to six main attributes of sustainability. In the third section, we will report the main results of (i) the description of the three wine chains, and (ii) their multidimensional assessment in terms of the six attributes. In the fourth section we will discuss these results and demonstrate that the move to a consequentialist approach provides new insights into what is global or local about wine, and also calls for another approach in which "global" and "local" wines are considered as co-evolving social constructions, embedded in values, networks and institutions [34] .
Materials and Methods

2.1.
Step One: Selection of Case Study and Analytical Approach to Local vs. Global Chains
The wine industry seems to us archetypical, and thus an ideal case study for exploring more deeply the local vs. global issue as we began to do in previous research, both in terms of description and assessment. We propose to develop the approach we used on the Languedoc vineyard, where a wide range of wine qualities and chains co-exist, from basic wine sold in bulk for the national market, to the finest bottled wines purchased locally and exported all around the world [28] . Our team has been researching this vineyard for twenty years, using a multidisciplinary approach that has focused on innovation processes [35] . The GLAMUR project has provided an opportunity to highlight and develop previous results as well as diverse scientific and professional partnerships.
For the first step, using an analytical approach, we have applied the five key aspects highlighted above, which were used in the GLAMUR project to differentiate local vs. global chains, and to understand how "global" and "local" are manifested in the case of Languedoc wines. Both primary and secondary data have been used to describe "global" and "local": interviews with 12 key respondents from institutional, economic, political and public spheres concerned in the Languedoc wine industry on the one hand, a review of articles, reports, websites, and regional statistics on the other. The Table 1 presents how "local" vs. "global" chains are the most frequently described for each aspect, according to all these sources of data.
This grid theoretically allows multiple combinations between parameter values in each of the five key dimensions. The case of Languedoc wine illustrates many different combinations, but three main archetypes of wine chains in this vineyard are highlighted by experts and in the literature on the subject: case A combines the characteristics associated with local chains in each dimension; case B gathers all the characteristics of global chains, and C is an intermediary case that is linked with both This grid theoretically allows multiple combinations between parameter values in each of the five key dimensions. The case of Languedoc wine illustrates many different combinations, but three main archetypes of wine chains in this vineyard are highlighted by experts and in the literature on the subject: case A combines the characteristics associated with local chains in each dimension; case B gathers all the characteristics of global chains, and C is an intermediary case that is linked with both local resources and Protected Denomination of Origin (PDO) wines, and oriented towards the export market (see Figure 1) . The three cases have been fully described using diverse sources of data and with the help of the Global Value Chain approach [36] in order to delve deeper into the governance dimension. From three variables (complexity of transactions, codification of information, competences of suppliers), Gereffi identified five types of governance patterns in cross-border economic activities; the GVC approach is a way of going beyond market vs. hierarchy governance models by exploring modular, The three cases have been fully described using diverse sources of data and with the help of the Global Value Chain approach [36] in order to delve deeper into the governance dimension. From three variables (complexity of transactions, codification of information, competences of suppliers), Gereffi identified five types of governance patterns in cross-border economic activities; the GVC approach is a way of going beyond market vs. hierarchy governance models by exploring modular, relational and captive governance through networks. This step already highlighted some issues regarding the performance of these three cases which we went on to develop in step two.
2.2.
Step Two: Interpretative Approach to Local vs. Global Chains through Their Performance
In step two, we adapted the frame of the GLAMUR project in order to assess, with stakeholders, how local vs. global chains may be defined, not per se, but through what they produce, induce, limit or destroy, in the different domains of sustainability.
We combined a participatory approach with our own expertise, through an iterative process between field perspective and the objectivization process. The first task was to define the main issues concerning Languedoc wine chain performances, as highlighted by experts and in the literature utilized in the first step. We therefore selected the attributes that are most relevant to wine chains from the list of the 24 performance attributes defined in the GLAMUR project frame. In this paper, we have focused on six of the performance of local vs. global chain attributes (see Table 2 ), from the original eight which appeared significant in the case of Languedoc wine. Table 2 . List and definition of attributes of chain performances selected in wine chains example.
Attribute Definition
Creation and distribution of added value
How value is created, and how it is distributed within the food chain.
Issue linked with the notion of fairness and equity.
Connection
"Connection" refers to the notion of cooperation and to relationships between actors involved in the chain and with consumers. This attribute covers social links, inter-firm relations and strategic relations with the policy sphere.
Resource Use
Resource use is an overarching attribute since it concerns the use and management of the flows of available resources through food chains (land, energy, other materials).
Biodiversity
Food production effects on biodiversity at different levels, corresponding to the ability of food supply chains (i) to preserve the stock of biodiversity; (ii) to develop animal and plant diversity.
Food Safety Prevention and control processes for food hazards and contamination.
Territoriality
The capability of the chain to represent and promote (i) its links with a specific production place and (ii) the localness of a product.
The following task involved identifying a relevant set of indicators to assess chain performances regarding these six attributes. We started with the SAFA tool (Sustainability Assessment of Food and Agriculture systems) proposed by the Food and Agriculture Organization of the United Nations (FAO) [37] . However, SAFA indicators are often complex or too general to be easily assessed, and thus call for a proxy or have to be detailed in several sub-indicators. More broadly, our assessment approach relied on the contribution of economic sociology to the analysis of economic activities: these activities are considered as "embedded" in social structures, which influence their forms and their results [38] . This approach is a way of assessing concrete markets and taking into account the "context" of their operation and dynamics. One part of economic sociology, anchored in the English-speaking world, focuses on the role of social networks [39] ; another, more developed in the French-speaking world, addresses the role of institutions and cognitive factors as social components of the context [40] . In our research, we have tried to combine these two traditions, whereby the synthesis is often limited by the difficulty of assessing the concrete relational dimension of markets in detail: in particular, while a lot of research emphasizes the "social link" in local food chains [41] , our objective here has been to consider the relational dimension by paying greater attention to their nature in different food chain contexts. Moreover, from the perspective of economic sociology, where social contexts such as networks and institutions influence forms and results of economic activities, new evaluation indicators of economic actions and markets, whether they be quantitative or qualitative, are considered as relevant for specific actors in specific contexts: This approach has been broadly developed, beyond classical and mainstream economic quantitative data, through research into "new indicators of wealth," such as cash-flow positions, wellbeing and change of practice [42] .
Using a focus group of experts, including representatives from market, public and scientific spheres, each attribute has been sub-divided into several indicators, which have themselves been divided into different sub-indicators. Qualitative sub-indicator scores have been based on the level or the number of good practices implemented by actors in each domain concerned, and/or on the presence or absence of factors which the group of experts believes influence performance in this domain. Each piece of data or score has been compared against a benchmark to facilitate converting the assessment on a performance level: for quantitative data, reference values have been set based either on regional or national wine sector statistics, including the average turnover at the farm level, or on legal thresholds, for instance, regarding health and food safety. For qualitative indicators, benchmarks have been defined by the set of good practices and/or factors needed to achieve the "best" performance in a specific domain. Benchmarking has been the most controversial task in our research, provoking some disagreements between experts concerning the best data or practices for a specific domain, and because performance domains are not independent of each other. Nevertheless, after some deliberation, we reached a consensus on most of the 20 indicators selected to cover the case of wine.
In this paper, we have presented the subdivision of nine of the 20 indicators which were used to assess the wine case studies: these nine indicators (see Table 3 ) cover the economic, social, environmental and ethical dimensions of sustainability (see Appendix). They are useful for addressing local vs. global chain characteristics and illustrating our socioeconomic approach. Data has been collected through in-depth interviews with 24 actors in the Languedoc wine industry, which were conducted as part of earlier research covering overlapping issues [43] ; they have been augmented by 2014 GLAMUR-focused interviews with six wine producers, two cooperative managers and two retailers chosen as characteristic of the three archetypal food chains; moreover, they have been discussed and validated by a focus group of experts drawn from scientists and experts from professional organizations. Table 3 . Description of indicators selected in the Languedoc wine study case.
Attribute/Indicator
Description Unit
Creation and distribution of added value
Farmer revenue before taxes
Revenue before taxes per farmer in wine production per non-salaried worker. Quantitative.
Euro per Annual Work Unit, €/AWU
Distribution of added value along the chain Breakdown of consumer price of bottle in costs, taxes and commercial margins. Quantitative.
Percentage of the selling price, %
Contribution to employment
Total number of hours worked, at farm level, for wine production and selling. Quantitative.
Full-Time Equivalent per unit of land, FTE/ha
Connection
Farmer cooperation
Practices and forms of cooperation between wine producers. Qualitative. Two sub-indicators: Active participation in farmers' networks; Existence of mutual support among farmers.
Score the implementation of practices (points) 
Results
Results from Analytical Approach to Local and Global Chains
Our practical knowledge of the wine sector, along with interviews with experts and a literature review, have resulted in drawing attention to three examples of wine chains in the Languedoc-Roussillon region which demonstrate extreme positions in "local" (Case A), and "global" (Case B) chains, and one intermediary case (Case C), involving both local and global characteristics. For each case, we will describe the supply chain range and governance, and focus on physical market, financial and information flows from wine producers to their providers and to consumers of bottled red wine. Regarding governance patterns, we will highlight the complexity of transactions, codification of information and competence of suppliers.
Case A reflects all the characteristics of the "localness'" of the Languedoc wine industry (see Table 1 ). The "domain" (wine estate) mainly relies on family labor, which controls all the processes from production to sale, and is augmented by seasonal and permanent employees. Vines must mostly be bought from a regional nursery, as authorization for own-breeding is restricted in France, but traditional varieties (Carignan, Mouvèdre, Cinsault, etc.) are valued in wine making. Wine quality is determined by specific local conditions including soil, grape variety, canopy management and family know-how, and is also correlated to low yields that fluctuate around 30 hectoliters per hectare. The main tendency in this chain is to follow labelling criteria (PDO and/or organic), without systematically mentioning this on the bottle: information is directly exchanged between the producers and their clients. Grape production requires a skilled labor force, particularly during the harvest which is mainly picked by hand. High relational investments with clients aim at strengthening the wine's reputation and visibility in local and regional markets, to both local consumers and tourists, and to restaurants and wine merchants (see Figure 2) . Relational investments also focus on other local actors in tourism, landscaping, fairs and cultural events. With complex transactions based on mutual dependence, trust, social and spatial proximity and low codification of information in formal devices, this chain, which requires a high level of competence from suppliers, relies on a relational governance pattern [36] (PDO and/or organic) , without systematically mentioning this on the bottle: information is directly exchanged between the producers and their clients. Grape production requires a skilled labor force, particularly during the harvest which is mainly picked by hand. High relational investments with clients aim at strengthening the wine's reputation and visibility in local and regional markets, to both local consumers and tourists, and to restaurants and wine merchants (see Figure 2) . Relational investments also focus on other local actors in tourism, landscaping, fairs and cultural events. With complex transactions based on mutual dependence, trust, social and spatial proximity and low codification of information in formal devices, this chain, which requires a high level of competence from suppliers, relies on a relational governance pattern [36] which is time-consuming and difficult to scale up. Case B is a bulk wine supply chain oriented towards export strategies. The final product fulfils the standardized criteria established by the trade-brand owner. The wine brand is combined with a Protected Geographical Indication (PGI) label such as PGI "Pays d'Oc" and the wine is made from the most commonly cultivated vine varieties in the world (Merlot, Syrah, Cabernet-Sauvignon). In accordance with the international trend towards the New World, varieties are often named on the bottle. Operations from grape production to first bulk sale of wine are managed by grape-growers and their big cooperatives. These actors implement "cost-volume" strategies. Vineyards are mainly located on plains and are managed according to an intensive production model which produces yields of between 80 to 110 hectoliters per hectare (hL/ha). Different strategies are implemented by wine cooperatives in order to be competitive on the global market: (1) investment in production (irrigation systems, restructuring of vine plots to facilitate mechanization and reduce costs); (2) merging and concentration of wine-making units, reducing costs and increasing negotiation power with traders; (3) specialization in one main market strategy (white or red varieties, spot or contractual markets). The bulk wine market is driven by a handful of international companies which purchase large quantities of wine from cooperatives or regional traders (see Figure 3) . These big companies manage the bulk logistics, blending, bottling and marketing of bottled wine in supermarkets. These technical operations follow an industrialized process which is located far from the production area and needs a large storage capacity. As regards governance, with little explicit coordination of transactions, and with easily codified information, the global bulk chain, requiring as it does little cognitive input from suppliers, demonstrates the market governance model [36] .
purchase large quantities of wine from cooperatives or regional traders (see Figure 3) . Case C starts with grape and wine production in domains or small cooperatives located on Languedoc hillsides. Wine production relies on local resource management in order to fulfil practices associated with PDO specifications or organic agriculture. Wine is bottled in the PDO area and sold in the global market to specialized wholesalers, mainly importers, who promote differentiated wines whose quality attributes are tied to both the terroir and, increasingly, to organic practices. The final consumer is assumed to be a connoisseur. These global chains promote quality and a local image in wines. They require strong support from wine producer organizations and regional institutions, and they coordinate actor strategies for entering the market (finding clients, negotiating contracts, organizing logistics in international markets) and for building a specific identity for Languedoc wines in order to raise international client awareness. Transactions between producers and consumers are thus complex, but are facilitated by the codification of information via the label, thus requiring suppliers to have specific knowledge in order to fulfil the guidelines associated with the label; in this way, this chain is an example of a modular governance model (see Figure 4 ). Case C starts with grape and wine production in domains or small cooperatives located on Languedoc hillsides. Wine production relies on local resource management in order to fulfil practices associated with PDO specifications or organic agriculture. Wine is bottled in the PDO area and sold in the global market to specialized wholesalers, mainly importers, who promote differentiated wines whose quality attributes are tied to both the terroir and, increasingly, to organic practices. The final consumer is assumed to be a connoisseur. These global chains promote quality and a local image in wines. They require strong support from wine producer organizations and regional institutions, and they coordinate actor strategies for entering the market (finding clients, negotiating contracts, organizing logistics in international markets) and for building a specific identity for Languedoc wines in order to raise international client awareness. Transactions between producers and consumers are thus complex, but are facilitated by the codification of information via the label, thus requiring suppliers to have specific knowledge in order to fulfil the guidelines associated with the label; in this way, this chain is an example of a modular governance model (see Figure 4) .
as it does little cognitive input from suppliers, demonstrates the market governance model [36] . Case C starts with grape and wine production in domains or small cooperatives located on Languedoc hillsides. Wine production relies on local resource management in order to fulfil practices associated with PDO specifications or organic agriculture. Wine is bottled in the PDO area and sold in the global market to specialized wholesalers, mainly importers, who promote differentiated wines whose quality attributes are tied to both the terroir and, increasingly, to organic practices. The final consumer is assumed to be a connoisseur. These global chains promote quality and a local image in wines. They require strong support from wine producer organizations and regional institutions, and they coordinate actor strategies for entering the market (finding clients, negotiating contracts, organizing logistics in international markets) and for building a specific identity for Languedoc wines in order to raise international client awareness. Transactions between producers and consumers are thus complex, but are facilitated by the codification of information via the label, thus requiring suppliers to have specific knowledge in order to fulfil the guidelines associated with the label; in this way, this chain is an example of a modular governance model (see Figure 4 ). 
Results from Interpretative Approach to Chain Performances, by Attribute and Indicator
In this section, we develop results and performances levels for each attribute, and compare the three cases of chains. Results and the performance level for each indicator in each chain are summarized in Table 4 . More details are provided in Appendix. 
Creation and Distribution of Added Value
This attribute has been evaluated using three indicators:
The first refers to the farmer revenue before taxes. In the local chains, higher prices per bottle (sold by the farmer) are balanced by both lower yields in grape production and the cost of working time needed for direct selling. The global bottled wine chain may perform better, as production cost is similar but selling is partially in the hands of retailers. Nevertheless, the variability between farms is higher, due to their international reputation. The global bulk chain has benefited from quite a high price range for PGI red wine recently, which creates better revenue for farmers as long as yields are around 90 hL/ha, and the cost of grape production remains stable.
The second indicator concerns the "distribution of added value across the chain." To better assess the commercial margin captured by each actor of the chain, we have calculated three main expenses from primary and secondary data: (i) production cost of 75 centiliter of wine (including bottling and labelling costs in cases A and C); (ii) cost of logistics; and (iii) customs taxes. Figure 5 shows a breakdown of the end price of a 75 centiliter bottle, covering different expenses and areas of commercial margin determined by each actor in each case study. We have focused on two local chains, one involved in direct selling and the other selling through one local intermediary (wine shop, restaurant). 
Connection
In spite of reasonably similar scores in the three chains, the differences between the three cases are qualitatively important, as they demonstrate different forms of cooperation: mainly unformal exchanges between local peers in the case A, primarily aimed at developing wine tourism, landscaping and local cultural events; formal professional networks in case B, through involvement in cooperative boards and agricultural unions. In case C, producers are also involved in formal professional networks, but are more closely linked with AOP wine and marketing, including some prospective missions abroad. The highest production cost affects the local chains due to high labor cost, while in the global bulk wine chain, production cost per bottle is very low as suppliers benefit from an economy of scale.
Nevertheless, the largest part of commercial margin to be kept by the producer can be observed in local direct selling. Producers and cooperatives in the global bulk chain secure their selling price with a PGI label, and it reached about 85€/hectoliter in the 2014-2015 campaign. In the global bottled chain, producers may realize a sensible commercial margin, depending on their reputation in the international market. However, we were not in a position to put forward performance scores using this indicator as no chain appeared to be skewed in favor of one particular actor.
The third indicator in "creation and distribution of added value" concerns the contribution to employment at the farm level. While case A is labor-intensive in managing production, processing and direct selling, case B is highly mechanized: one person is expected to run 25 hectares alone. Case C lies between the two, as sales require less working time.
In spite of reasonably similar scores in the three chains, the differences between the three cases are qualitatively important, as they demonstrate different forms of cooperation: mainly unformal exchanges between local peers in the case A, primarily aimed at developing wine tourism, landscaping and local cultural events; formal professional networks in case B, through involvement in cooperative boards and agricultural unions. In case C, producers are also involved in formal professional networks, but are more closely linked with AOP wine and marketing, including some prospective missions abroad.
Biodiversity
Both local and global bottled chains promote environmental approaches, including important practices regarding species conservation, according to experts. The local chain, which is less formally tied to the PDO system, shows more innovative practices than the global bottled chain, in areas of traditional variety conservation, agroecology and landscaping. In the PDO system, the possibility of valuing "old varieties" is more recent and is still restricted by the PDO code of practice. In the global bulk chain, "the ideal chain promotes 5-6 international varieties" (expert), even if cooperative members are increasingly adopting newer, more environmentally friendly guidelines. Nevertheless, the impact on biodiversity depends on the adoption of integrated, organic or biodynamic practices rather than on the type of chain, even if this adoption is influenced by market opportunities and by consumers and policy pressures, which operate in different combinations in each case.
Resource Use
PDO wines, mostly sold in cases A and C, receive very little, or no, irrigation. Instead, producers implement specific agricultural practices to conserve water and manage water stress, including mulching and canopy management. This is particularly true for case A, which is more oriented towards organic production. The global bulk wine chain, tied to the PGI label, is allowed to irrigate, but producers and cooperatives are involved in recent projects promoting better water use.
Food Safety
In local chains, official standards are obligatory ("wine of France" at a minimum) and controlled, but they have been partially substituted by direct interactions between producers and consumers. Chains targeting global markets must comply with more demanding official food safety standards. For global bottled markets, norms are often higher (for instance, traces of pesticides), and are in addition to PDO or organic requirements. Case C thus outperforms the others.
Territoriality
In the local chain, wine production and promotion rely on local resources and a strong connection with the terroir. The global bottled chain also uses territorial assets to develop the quality and reputation of the wine by exporting the territorial identity to international markets. Nevertheless, the score is lower since part of the added value is secured outside the territory. In the global bulk wine chain, the product is not greatly associated with the territory, as international brands promote varieties and generic names. Cooperatives, however, contribute to the value of some local resources and to keeping the first steps of the chain under farmer control.
Local chains rely on great investment in local and regional events, whether cultural or dedicated to wine, as well as in personal relations with consumers and tourists; "these events do not directly procure income, but they are long-term investments, allowing them greater visibility and to reach new clients" (expert). The global bottled chain is less involved in territorial social cohesion, as it is more oriented towards prestigious wine events abroad. In the global bulk wine chain, cooperatives favor social cohesion within the organization by allowing part-time, retired, and young workers to develop their activity within a group of members. Nevertheless, many experts noted a significant decrease in their contribution to social cohesion at a territorial level.
Towards a Systematic Approach to Global Wine Chain Performance
In this paper, we have focused on nine indicators to assess the contribution of three wine chains in diverse dimensions of sustainability. The results are thus partial, as the indicators have been selected more to illustrate our approach than to cover all the issues. Nevertheless, they allow an understanding of the specificities of the chains, as well as some interactions between items (e.g., farmer cooperation/territoriality), beyond the focus on local vs. global characteristics.
For the eight indicators (distribution of added value has not been included), no chain appears to be performing definitively better (see Figure 6) ; every chain gets some higher and lower results in comparison with the others, although the local chain does produce more positive scores. This result is important as it moves us beyond idealized visions of one type of chain or another, as well as provides an answer to critics, particularly of the local chain. We nevertheless have to keep in mind that this chain often combines PDO and organic production criteria, which contribute to its high score in specific dimensions. 
Discussion
In step one, we used an analytical approach to describe the local vs. global characteristics of three archetypal wine chains in Languedoc-Roussillon, including two extreme cases from local and global perspectives, respectively, and one intermediary case, which promotes local wines in global markets. However, the description of each chain highlighted local and global characteristics as 
In step one, we used an analytical approach to describe the local vs. global characteristics of three archetypal wine chains in Languedoc-Roussillon, including two extreme cases from local and global perspectives, respectively, and one intermediary case, which promotes local wines in global markets. However, the description of each chain highlighted local and global characteristics as assets, tools or constraints in strategies rather than as structural components of chains. In line with the GLAMUR project, we therefore developed a second interpretative and evaluative analytical step for the purpose of assessing the strategic components of the three chains from the point of view of sustainability. These strategic components mainly consist of practices, and these practices may be scored according to their contribution to sustainability in different domains, either directly (the practice improves the contribution) or indirectly (the practice produces/induces favorable conditions for a positive contribution). This shift from the first analytical approach to the assessment of practices in local or global wine chains has produced new insights, and has opened a debate between scientists and actors of the wine industry.
Continuum of Situations Where Local and Global Practices Are Interlinked
The five analytical dimensions of local vs. global allow for the identification of a wide range of concrete situations from "pure local" to "pure global" wine chains. From our starting categorization, the assessment in terms of sustainability suggests that the different types of chains are part of a continuum of situations where local and global practices are interlinked, even in the two extreme cases: in the most local chain (case A), some input or technologies (for instance, bottles and wine-making equipment) and a lot of professional information proceed from global flows; most importantly, "local buyers," including tourists, are strongly influenced by the global media that promotes the attractiveness of (some) local terroirs. In contrast, in the most global chain (case B), the wine cooperative remains a key actor in the bulk chain management, coordinating human and natural resources on a local scale, and giving quality/health and safety guarantees to traders and their supply chains. Our two-step approach has therefore led to a more detailed description of the three chains, in which many practices are dependent on both the local area and the global context. Moreover, thus far, grape production is not out-of-soil and needs land, locally adapted skills and the right to plant vines, and has to take into account local resources and environment, even with very intensive production models [44] . At the same time, in a globalized society, the purchase and consumption of wine-even in the most local face-to-face interactions-requires global/external judgments, standards and benchmarks [45] .
Development of Mixed Strategies
This shared (to a greater or lesser degree) rooting in localness favors mixed strategies, particularly at a domain or cooperative level, which combine local chains with global chains, above and beyond local and global dimensions within the same chain. Indeed, many big wine cooperatives (case B) have built "tasting cellars" and "selling points," and have developed some niche markets with bottled wine, at least for their members, showing that "they can also produce quality and local wines." By contrast, private domains (case A or C) often sell a part of their production in bulk, if the vintage quality is lower, to market opportunities or to their storage management. The global bulk market thus plays a (generally marginal) role in the regulation of quality wine chains. However, above all, many domains and small cooperatives combine the export of their bottled wines (case C) with direct selling and an implication in local projects (case A). At a farm or cooperative level, these mixed strategies are justified by the reduction of both local and global risks-complementarities in tangible and intangible investments in packaging or reputation, for example-or in access to a wider range of strategic information (such as in the evolution of consumers' preferences). In many renowned vineyards worldwide, the links between wine tourism and wine export have proved to be a successful synergy [13] , as "nomad consumers" can be local (tourists or neighbors) or global (buyers of imported wine in supermarkets). The challenge, then, is to better understand what kind of local and global combination can be developed in specific situations, and how this combination can be sustainable for different types of actors, according to their values, capacities and constraints.
Exploring the Impact of Local and Global Practices on Sustainability
As in many sustainability assessments, we have found that no chain is revealed to perform better across the board. Many indicators demonstrate a better performance from the most local chains (case A), particularly in the social dimension of sustainability (social cohesion and conviviality). In this sense, although our research into the relational dimension in each chain is incomplete, paying closer attention to the concrete nature of relations from the viewpoint of economic sociology throws new light on food chains: on the one hand, our approach has found that the "social link" promoted in local chains is no longer ideological; on the other hand, our approach questions the quantitative scores of "social capital" which confuse different kinds of ties within food chains [46] . Nevertheless, the size of local markets is limited (about 15% of Languedoc-Roussillon wine production), and criteria such as "net income" or "sanitary control" are better reached by the most global chain (case B), at least in the recent past. This calls for moving beyond the question of "are local chains better than global chains?" and developing a multidimensional, context-dependent and considered evaluation of "what kind of local, global or mixed practices can have a positive impact on the different dimensions of sustainability?" while being prepared for possible contradictions and trade-offs between these dimensions. The Languedoc-Roussillon region is facing both a high level of unemployment and a high rate of migration from northern and southern regions, which puts pressure on economic and natural resources such as local community budgets, water, land and biodiversity, as well as on social cohesion. Thinking about sustainability could initially lead to promoting the development of more local wine chains, but their direct impact on local economies could be lower than that of global wine chains, which are better able to exploit the opening of new external markets. Therefore, global chains (such as case B) could also be promoted, if we accept a trade-off with the social and environmental dimensions of sustainability by, for instance, including precision irrigation when water resources are available. These trade-offs between different dimensions of sustainability through the chains should evolve, and this would require periodic re-evaluation of local and global practices.
Towards the Identification of Local and Global Solutions
By focusing on practices using a "consequentialist approach," we have identified individual and collective solutions which would allow each chain to progress in different dimensions of sustainability. Local and global practices and their impact on sustainability depend on technical and organizational innovations that are partially specific to each chain. In the most local chains (case A), these solutions take place particularly through "local development projects" or "local community initiatives" that can enhance direct selling and sustainable wine tourism; in the most global chain (case B), sustainable solutions are driven by voluntary "corporate socially responsible" strategies or by quality supply chain management; in the intermediary case (case C), technical changes aimed at more sustainable wine chains, such as the reduction of pesticide use and GHG emissions, have been launched by PDO wine producer associations through new codes of practices [20] . The improvement in sustainable practices also relies on solutions that are not specific to either a local or global orientation in the chains, such as the adoption of organic certification, the evolution of the European wine policy, and the change in national social and environmental policies. Indeed, local and global characteristics of the wine chains are assets or targets that are partially orienting actors' strategies and innovations towards sustainability, following a co-evolution process with multilevel institutions and policies.
Embeddedness of Actors' Practices, Reflexivity of Analysts
From the viewpoint of economic sociology, we consider that local, global and mixed practices are not implemented by isolated, purely rational actors, but are socially constructed [39] . The implemented practices are not and cannot be the best from the standpoint of sustainability as they reflect the networks, values, and institutions in which they are embedded. In the most local chains, wine producers have, for the most part, informal ties with their colleagues and are greatly and personally invested in relations with consumers and are anchored in their local community. In the most global chains, grape producers are more involved in professional formal groups and networks, have little contact with consumers and clients and are less invested in their community. Their contrasting relational profile may be consistent with specific moral values or economic objectives [44] ; we have also observed that in some cases it is not a choice, but it is inherited from their parents and difficult to change: in this sense, our research is also a way of creating some distance through the strategic vision of the relational dimension of markets and economic activities, developed in some economic sociology research from the English-speaking world [47] . In any case, it defines some opportunities for and constraints on action, and influences their judgement on "what suits" in specific contexts [34] . Scoring a high performance for "connection" and "social cohesion" in local chains is thus not sufficient, as it may be sustained rather than chosen, or may suit moral values while affecting wellbeing, as can be seen in the case of community-supported agriculture schemes where producers who value social links with consumers seem to be self-exploiting [48] .
From the broader perspective of economic sociology, the two steps of our approach-analytical and consequentialist, respectively-may thus be completed by an analysis of cultural, institutional and relational embeddedness of practices in local and global wine chains [49] . From this contextualizing viewpoint, the performance assessment of practices may consider (i) actors' projects, resources, networks and capacities at various stages in the chains; and (ii) new indicators of wellbeing and development [41] driven by a deliberative regime and supported by public policies to both assess and support the contribution of the chains to sustainability.
Conclusions
In this article we first tried to objectivize which aspects of wine are local, and which are global by referring to five dimensions: the geographical distance between consumption and production, the number of intermediaries along the value chain, the nature of incorporated resources, product identity, and the leading actors as regards governance. Using an analysis of three archetypal wine chains in the south of France, we completed this first analytical approach using a more interpretative and evaluative approach of wine chain sustainability, by combining the GLAMUR approach with an economic sociology perspective. Qualitative indicators of sustainability were scored and benchmarked by experts to compare local vs. global practices in the three wine chains, highlighting "new indicators of wealth", notably in the social dimension. This consequentialist approach has revealed that: (i) in all concrete situations local and global practices are interlinked; (ii) many actors are taking advantage of their involvement in global and local wine chains; (iii) the most local chain performs better than the global one, as far as social and environmental dimensions of sustainability are concerned, but the global chain contributes greatly to economic development; (iv) the implementation of solutions for more sustainable practices is partially specific to either a local or a global orientation in the chains; (v) in the end, the sustainability assessment of local and global practices in the wine chains depends on the values, capacities and networks built by the actors, and calls for further research into food chain performances by taking their contextualization more into consideration, with the help of economic sociology. However, within this assessment process, the analysts themselves are not outside the situation and their influence on the whole process of evaluation has also to be considered. Our two-step attempt to objectivize food chains as social constructions may thus be pursued with a contextualizing and reflexive third step. the two anonymous reviewers for their comments on a first version of this article, and Laura Amalir for her careful English editing of our paper.
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